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Steel Tubes, Pipes and Fittings Sectional Committee, MTD 19 



FOREWORD 

This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Steel Tubes, Pipes and Fittings Sectional Committee had been approved by the Metallurgical Engineering 
Division Council. 

This standard was first published in 1966 and revised in 1984. While reviewing this standard, in light of the 
experience gained during these years, it was decided by the Committee to revise the standard with the following 
main modifications; 

a) All amendments to first revision of the standard incorporated; 

b) Grade 200 has been substituted by the grade 210 in all types of pipes; 

c) Grade 430 and 540 have been deleted for cold drawn seamless (CDS) pipes; 

d) Sulphur and phosphorus content in the ladle analysis of the steel has been brought down from 0.06 to 
0.04 percent maximum in keeping with the trend of reducing impurities due to developments in the steel 
manufacturing technology; 

e) Tensile strength of grade WT 310 has been substituted by 450 MPa, minimum in place of 540 MPa, 
minimum and elongation in Table 2 for welded steel tubes have been modified depending upon the 
finishing condition of the tube; 

(Continued on third cover) 
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1 I^^R ^ 

1.1 ?^ TTprar T^' ^?Trnjft i ^' ^ ti| ^ejr "g^nr ^ ^rs^ 
1.1.1 ^ TTPT^ ^^ ^^xfTcT ^;#i^3qf % %T3; ^' t 

1.2 ^ 1 ^' ^^ ^EfR "3^^ ^ fPTO ^#raT3Tf ^ HTTP?T 

%T3; ^emit, differ Tpr, stptft ^' ctstt srf^w "qft^m ^ 

3H|oH>i|cj,dn/ ^^ ^g^TcT 3^'W] T^' ^ T]^ t ^ ^ TRTR ^ 
Hrd*|3ff ^ ^'sr T^lcn tl %# *it SRf 3H|cH>i|cf,dl3Tf % 

%TT ^ afiT "Mm % #Ef w^ ^ T{^ i\ 

2 ^«f 

^ TTFraT % -gT^sjH tl y<*i!^H % WT^ ?^ PinRriRsid 

fq3^' oTteT, ■SoT^' c#T 3flT ^?TKI ^^ 
f^^^^PT ^ 4<^rdA|T (^^Of^) (f^TR 



228 



1387 : 1993 



1 SCOPE 

1.1 This standard covers four types of carbon steel 
welded and seamless tubes given in Table 1 and sizes 
as recommended in Annex B . 

1.1.1 This standard does not cover steel tubes for 
pressure purposes and for structural purposes, which 
are covered by separate Indian Standards. 

1.2 Section 1 covers general requirements applicable 
to all the four types of steel tubes. Requirements 
regarding material, mechanical properties, dimensions, 
tolerances, and additional tests for each type of tubes 
are laid down in the relevant sections dealing with each 
type of tube. Any other special requirements may be 
agreed to between the purchaser and the manufacturer. 

2 REFERENCES 

The following standards contain provisions which 
through reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to revision 
and parties to agreement based on this standard are 
encouraged to investigate the possibility of applying the 
most recent editions of the standards indicated below: 

IS No. Title 

228 Methods of chemical analysis of pig 

iron, cast iron and plain carbon and 

low alloy steel (revised) (issued in 

parts) 
1387 : 1993 General requirements for the supply 

of metallurgical materials (second 

revision) 
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1608 : 2005 ^n^aff ^ srfq^ffer -qftapT - cFPT 

2328 : 2005 ^\fr^^ Hrd<*|3ff "qi -^T^ ^'^qt 

2329 : 2005 snfc^^ Hrd^isff "qi ^TfpT "qit^m ^ 
2335 : 2005 «TTfc5[^ TfTtrat - ^#T^ - ^l^^ "SW!: 
2633 : 1986 ^^i^ #qn ^^3Tf % #H W\ tt^- 

4711 : 1986 W^ ^W^, HRrl^iaqf 3^ Ik'TM % 

^ ^' ^ q-sFdiii Cq^en ^apr) 

10748 : 2004 ^frlTS H^^ ts:^' "qi^' % %tt 

(^^ "3^aFT) 

3.1 ^rff^ 3ftT yiHM ^^sftf^P^ -q^spff % %TT fFTTcf 

HPd* i3Tf % srra^ cr«TT ^ % roiPHHWi sfk "q:iT%; t^' 
-^HdH "qn^=i^ yPdi^-^d % srrerR "qr %^ ^t^h f aftr 

dlPd-*! 1 ^' f^ TpTT tl 

3.2 fFTTcT HPd*l3Tf Wf ^^ f^TrrfuT ^ "qfe^ ^^rf^ % 

%T3: "RcfW cr«TT sigirrfft -^HdH "qn^q^ yPd-^d, ttit^; t^', 
^TTftcT f^^ Tm ti <i<i^<ui % %T3; ^HdH "qn^q^ yPd-^d 

210 TTiTitTS; ^ tt4 -qft^ ^e-^c^d Hfd^isff ^ -qxTijxp^^ 

210 ^ ^^nftcr %^ TT^ ti 

4 ^TTWt 

4.1 ^FTTcT ^ ^S^q P^^fcrlNUI 3J\^q^ 228 cTzn fe% ^OTcf 
Wfi T^' f¥^ "q^ ?KI ^ fefft 3T^ T«nfqcf iqff^/ 

<iy|i|pH<+ "q;g:% ?ki f^^ ^ "qr wqn; arai^ wnJtei 
0.040 "qfcRTcf ^ 3Tp?q^ ^ ^| cr«TTfq f^^K ^ 1^«rfcf T^' 
sn^ 228 % ^?Ficf qrnf t? ^ ^i^ ■q;§:fcf i\ w1<*>i4 
FTqti 

4.1.1 ^ ^qPI^, snfij;^ 10748 % %^ ^ dM^^kl 

4.2 ^srK % 3TT^ xn: firf^ ^ xn: f^^ ^j^j ^ 

^' ^ ff #fTT ^ sgirfcT f^TRcn PHHPdP^sId t: 



IS No. 


1608: 


2005 


2328: 


2005 


2329: 


2005 


2335: 


2005 


2633: 


1986 


4711 : 


1974 


10748 


: 2004 



Title 
Metallic materials — Tensile testing 
at ambient temperature (third 
revision) 

Metallic materials — Tube — 
Flattening test (second revision) 
Metallic materials — Tube (in full 
section) — Bend test (second 
revision) 

Metallic materials — Tube — Drift 
expanding test (second revision) 
Methods of testing uniformity of 
coating of zinc coated articles 
(second revision) 

Methods of sampling of steel pipes, 
tubes and fittings (first revision) 
Hot-rolled steel strip for welded tubes 
and pipes — Specification (second 
revision) 

SECTION 1 GENERAL REQUIREMENTS 

APPLICABLE TO ALL THE FOUR TYPES OF 

STEEL TUBES 

3 TYPES AND GRADES 

3.1 Types and grades of the steel tubes for mechanical 
and general engineering purposes shall be based on the 
process of manufacture and minimum yield stress, in 
MPa, as given in Table 1 . 

3.2 Steel tubes are designated by symbols to indicate 
the process of manufacture, followed by the minimum 
yield stress, in MPa. For example, hot finished welded 
tubes having a minimum yield stress of 210 MPa are 
designated as HFW 210. 

4 MATERIAL 

4.1 The ladle analysis of steel shall not show either 
sulphur or phosphorus more than 0.040 percent, when 
carried out either by the method specified in relevant 
parts of IS 228 or any other established instrumental/ 
chemical method. In case of dispute the method given 
in relevant parts of IS 228 shall be the referee method. 

4.1.1 Wherever applicable steel sheets or strips of any 
suitable grade to IS 10748 may be used in manufacturing 
the tubes of above mentioned grades. 

4.2 Check Analysis 

When specified on the purchase order, a check analysis 
shall be made by the supplier. The permissible variation 
in case of check analysis from the Umits specified in 4.1 
shall be as follows: 
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"^■BiE^ 



"afcRTcf, 3iferaTcrfT 



Constituents 



Percent, Max 






0.005 
0.005 



5 M\HU\ ^ SIPjRf 

^^#i^3Tf ^ -^ ^?f#^ yiHM sr^ajTTT snfq^ i387 % 

3Tg?^ #ftl 

6 chlO'Kl 

7 H^fflPl'^ 

^ Hrd<+l3Tf ^ 7§TKt ^^T^ 3H|cH>i|cf, ^ eft MRtc^d 
3TFTFT ^ sn^ cran ""i^cTM ^^ ^ffR^ W\H\ iM\ 

8 ■^ftemrr 

ftiqfcn aftr f^^ % TT?3T ^' "qr ^ srt 4K4-4R* 

^ ^ "qr 1/600 ^ 3f^^ ^ i[\ 

9.1 ^#T^3ff -^ STPjfcf iH-jR^ch w^ 4 ^ 7 ^. T^' Wt 

9.2 ^#T^ % %^ ^ TT^ sn^TR % 150 ^. ^ 3Tf?q^ 

y^HRi s[^?TR ^w in-sP^* qtrt^ ^ srrjfcf i.s ^ 4 
"fft. '^ ^ ^' '^ ^rns; ^ ^ dHi^^iT '^ "rrsn: '^ 
w^Tf^ f^rrarr strtr 76.2 ^ 114.3 ^ft. -^i^ ^rra 
-^^^i, 7.5 "afcRm ^ srfs?^ ^ Ff cT^n 3t^ ^ sm^ 
% %T3: 5 yPd^ldl 

10 31NH aftr "5^ 

Hrd<*i3Tf % ^nrt ^TRT aftr Tftzif xn: ftnnft^f 3^^ tm 

STPjfcf ■^ ^ ^?1^^ t ^ PHHldl aftr ^ % '#Ef 

11 "?Tci^ "?n^m 

11.1 ^ 3T^«n f^rf^ ^ ^ cit HPd^lsff ^ STPifcf f^ 
Wfrftl 



Sulphur 
Phosphorus 



0.005 
0.005 



5 SUPPLY OF MATERIAL 

General requirements relating to the supply of steel 
tubes for mechanical and general engineering purposes 
shall conform to IS 1387. 

6 WORKMANSHIP 

All tubes shall be free from harmful defects, reasonably 
smooth and free from loose scale and rust. Unless 
otherwise specified, ends shall be cut square. 

7 MACHINING 

Where tubes are required to be machined, finished 
dimensions shall be stated in the enquiry and order. It 
is recommended that the method of machining should 
also be stated. 

8 STRAIGHTNESS 

Unless otherwise tolerances are agreed to between the 
purchaser and the manufacturer, tubes shall not deviate 
from straightness by more than 1/600 of any length, 
measured at the centre of that length. 

9 LENGTH 

9.1 Tubes shall be supplied in random lengths from 4 
to 7 m. Wherever the exact length requirement is there, 
it will be subject to agreement between the manufacturer 
and the purchaser. 

9.2 For orders over 1 50 m of any one size of tube, it shall 
be permissible unless otherwise agreed to between the 
purchaser and the manufacturer, to supply short random 
lengths in the range 1 .8 to 4 m provided that the number 
of such lengths does not exceed 7.5 percent of the total 
number of lengths for sizes 76.2 to 114.3 m outside 
diameter inclusive and 5 percent for all other sizes. 

10 DIMENSIONS AND PROPERTIES 

Recommendations on outside diameter and thickness 
of the tubes are given in Annex B. However, any other 
outside diameter and thickness as agreed to between 
the manufacturer and the purchaser may be supplied. 
The design properties of these tubes are given in 
Annex B for guidance. 

11 SURFACE PROTECTION 

11.1 Unless otherwise specified tubes shall be supplied 
uncoated or with manufacturer's standard mill 
protective coating. 
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1 1.2 ^ ^#T^3Tf ^ ^W1<*<U| ^^ ^ eft -q^ f^' 

■^ cR? ^ ^1^d ^' 3lk %;: fq^MT fs; ^sr^ (%!Fr^' 

dMs^oiJ ^ ^RM 2.5 ^rfcRTcT ^ 3Tfs?^ ^ i\) cfSTT f^W^ 
dIMHH "^ cR?' ^ cTsn ^HFTR ^^^ ^ ^^R^ #n t^' ^?rfT8? 
^, T^' ^ ^'l ^Wl<+<u| snfiT?T 2633 ^' f^rf^ "qftSFT 

■qiftcf ^R# ^' ^^ #TT ^En%T3;i -^iwi^iui ^ W^ 
fen ^msTTTi 

12 "qft^T^ 

12.1 ftrrfcn "Rc^ "3^TR ^ ^#^^3Tf -^ M^rf^ -qftSFT 

12.2 "qf^ '^ 3R^ 3TT^ ^ Tf#qcf '^ Sffctiw 
■qft^FT =b<o|HI "Eflt eft f?T cR?' '^ "qftSFT '^ sft^ 

f^FTfcn % #Ef w^ % snsft^ fen ^n^i 

13 "2Tfl3Rr "qrt^RT 

13.1 TPR "qrt^TTn 

f^TRfcn % Pcl^crM m ^ snfij^ 1608 % sg^lR fe#lfecT 

'^) "3^ ll HPd*i3ff % '^ ^ '^ "q;^ '$f^ "qr 

(>^Md 'gt^ "qr dHI^ % -st^' ■^ fTR % fcTO; 
■^ fen ^STTTj;) , cr«TT 

^ "q;^ "qrt^m z^^ # "qftferar ^^ ^r -qftsFT 
^ "q^ ^Epra fen ^i ^r^^d ^#T^3qf % 
foTTj;, "qftapT ^^ '^ ^^ ^n^ ^ '^' ^ '^^^ 
^ ^Rt^ 90° ■^ iw 

13.1.1 cFH ^TRcn, "qn^q^ yPd<^d cr^n yPdi^id wf^, 

13.1.2 "qfcRTcT "Rof^ ^ TTprar T^' po|pHpc(be f cr^n f?fe 

13.1.3 cFPT sFTcn "qrt^m ^^ ^ "qra ^R^rf^ ^^ 



11.2 When tubes are to be galvanized, they shall first 
be thoroughly descaled and then dipped in a bath of 
molten zinc (containing not more than 2.5 percent of 
impurities) at a temperature suitable to produce a 
complete and uniformly adherent coating of zinc. The 
galvanizing shall be capable of passing the test specified 
in IS 2633. Specific requirement for galvanizing shall 
be subject to mutual agreement between the purchaser 
and the manufacturer. 

12 TESTING 

12.1 The manufacturer shall carry out the specified tests 
applicable to each type of tubes, and shall, if required 
by the purchaser, supply a certificate stating that the 
tubes comply with the specified requirements. When 
the purchaser desires such certificate, this shall be stated 
in the enquiry and order. 

12.2 When the purchaser requires additional tests 
related to his order, such tests shall be subject to 
agreement between the purchaser and the manufacturer. 

13 MECHANICAL TESTING 

The following tests, where applicable, shall be carried 
out. 

13.1 Tensile Test 

This should be carried out in accordance with IS 1608 
on one of the following at the manufacturers option: 

a) A length cut from the end of the selected tube 
(the ends being plugged for grips or flattened 
where necessary); and 

b) A longitudinal strip cut from the tube and 
tested in the curved conditions, or a test piece 
cut circumferentially and flattened before 
testing. For welded tubes, the test piece should 
be from the location approximately 90°, away 
from the weld. 

13.1.1 The tensile strength, the yield stress and the 
percentage elongation shall not be less than those 
specified in the appropriate section. 

13.1.2 The percentage elongation is specified in this 
standard and shall be reported with reference to a gauge 

length of 5.65^ Sg where ^S^ is the original cross- 
sectional area of the test specimen. 

13.1.3 The tensile strength shall be the actual value 
obtained from the test piece. 
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13.2 T^Mdi^ ^'sfsft ^^FT 

13.2.1 W{^ ^'sft mtSFT 60.3 Mt. ^ Sffsj^ sn^TR 
% ^T^ ^STRT "cr: snfij;^ 2328 % sg^TR %^ ^TT^I 

13.2.2 HPd*! ^ #T ^ ^ 40 f^mt. ^ srfeRT STT^TR 
% ^T^ ^TRT ^^Q^ ^ yni-rK "qfe^' % #Ef T^ ^R 
^5R ^ ^EPra %^ ^TTTT eft ^^ k^dny % #ET ^ ^ 

^fer sr^^m T^' f^ lis; f^rf^ '^ ^ stfeRr ^ ^ cr«TT 

W^ ^^ %^ ^^I M WT^I ^ % ^ 3H|cHfliJ.yiridlH 

13.2.3 ^r^t^ ^#T^sif -en: ^ ^ ^^T^TR ^ f^ % 
90° "qr Tm w^jiw 

13.3 ^ ^^m (TTH?t) 

13.3.1 ^^ ^ ^^ 38 Wt. ^^ ^q^^t wf, ^#^^ % 
"q;^ #!: ^ "qftf«?^ ^^ ^, '5^ sra^«n ^' ^Rt^ i80° "qr 

fen^ ^1 ^ % %^' "CR -^^ ^ MH^'i^ R:|4)ddl 
3R^t^ ^' TTpft ^^TT^I 

13.3.2 ^ % ^Tff5RT Tpff TR TTiff % -R^lTf^ ^ T^' 

■^ si^^dM ^ sm., ^^ %T3: ^^ ^ "qfe^ T^' ^^^r 

13.4 ^ ^^m, Tjrt hHti+i ^ 

13.4.1 snflT^ 2329 % 3T^?TR -qftspr %zrT ^JTHTini 

nrd^iu; ^ ^' ^sTTT^i ^ "c#^ Tfte % 90° xn: ^i 
^ "qrtaFT % qRuimw^q ^#t^ t^' ^ ^^ ^ ^ ^tr 

13.4.2 ^ HPd*! ^ S[f?q^7ctTT ^TRT 60.3 fiRft. ^ 

13.5 srmm TRTK ^TTt^m 

13.5.1 snfiT^ 2335 % 3T^?TR -qft^pji %zrT ^JTTTrqTI "O;^ 
SR^T^ ^TfTTT ^ ^R^ ^, Psiy+l TiqT ^nfto^ ^>T 30° ^ 
45° ^ 60° '5^, '^ 100 fiRft. W^ ^#T^ ^ "Q;^ 

i*4i, "q;^ #;: ^ '^tr ■^ cr crar y-HiRd '^' ^sh crar 

"Q;^ Hrd<*l % g^ ■^ ■^T^ ■STRT ^cFTT '^ ^THS; % '^ 
-ij^lir^d 3g^TRT ^' r^PlRti -gf^f^icf ^ ^^ ^ ^1 ^Tfd^aff 
^ ^fd^, ^^ M%T ^ sg^ Wf tl I^ TRt^FT % 
^TOcT ^#T^ T^' ^ ^TR ^ ^ ^' 3TRT ^Enftiri 



13.2 Flattening Test 

13.2.1 Flattening test shall be carried out above sizes 
of 60.3 mm, outside diameter in accordance with 
IS 2328. 

13.2.2 A ring not less than 40 mm in length, cut from 
the end of the tube shall withstand, without showing 
either crack or flaw, being cold flattened between 
parallel plates until, the distance between the platens 
is not greater than that specified in the appropriate 
section. Slight premature failure at the edges shall not 
be considered a cause for rejection. Burrs shall be 
removed before testing. Sample shall not have ends 
cut by oxy acetylene flame. 

13.2.3 Welded tubes shall have the weld placed at 90° 
to the direction of flattening. 

13.3 Bend Test (Strip) 

13.3.1 A strip not less than 38 mm wide, cut 
circumferentially from one end of the tube, when cold, 
be bent approximately 180° in the direction of original 
curvature round a bar of the diameter specified in the 
appropriate section, without showing either crack or 
flaw. Slight premature failures at the edges of a 
specimen shall not be considered a cause for rejection. 

13.3.2 For sample cutting, high temperature cutting 
method shall not be used to avoid changes in 
mechanical properties in heat affected zone. 

13.4 Bend Test, Whole Tube 

13.4.1 The test shall be carried out in accordance with 
IS 2329. The tubes shall be bent cold, by means of a tube 
bending machine round a grooved former having at the 
bottom of the groove the radius specified in the 
appropriate section. The tubes shall not be filled. The 
weld shall be at 90° to the plane of bending. The tube 
shall show no sign of crack or flaw as a result of this test. 

13.4.2 The maximum outside diameter of the tube 
above which bend test of whole tube may not be carried 
out is 60.3 mm. 

13.5 Drift Expansion Test 

13.5.1 The test shall be carried out in accordance with 
IS 2335. A piece of tube approximately 100 mm long 
cut from one end shall be expanded cold, by means of 
a conical drift having an included angle of 30° or 45° 
or 60° until outside diameter of the tube at the mouth 
has been increased by not less than the percentage 
specified in the appropriate section. Belling of the tubes 
by spinning methods is not permissible. The tube shall 
show no sign of crack or flaw as a result of this test. 
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13.5.2 3Tq^l^ Wt^ T^ ^ W^ ftrrfm ^ f^^^FR 
tl 

13.6 j(^m^ "qTt^nn 

aftr 3Taj o|J|fcf,K ^, ^ cM CRT W^ '^ ^ ^?f^^H ^^ 

^3R ct^ ^^T^ yPdi^id oTf^ w: ^^ ^«fti%r sr^^^ t^' 

mRuiiH T^W{ ^#^^ ^' ^TR ^ ^ ^ ^ f^ f^Ml 

14 "5^:"qTt^m 

14.1 '^ ■q^t^n'T % %TT ^ if TT^ Hid*! %?fr "Q^ 

14.2 ^ ^te^ "qr #Tf "TCtaFT y'dlN^H* it' sflT ^ 

14.3 ^ "sfciMer ^#T^3ff -qr ^^ ^TEfR %^ tp^t ^ 

eft ^^1^ ftpT ^ ^^ ^T^^TR %^ ^STTTT sfiT 12 % 3Tg^TR 

15 Hlcl+isrt' W\ yld^^lH 

15.1 ^ ^ % yiil^Hi8? ^e^ ^^ % %T3; wm 

"q^^lFT ^l# ^^ ^#^^3Tf cran %^' ir^Jer ¥f^7^ % 
TT^ ^ "^81^ ^Ttpr foW ^TTTTin cr«TT ^?1^ ?^ TTpraT % 

15.2 yld^^H sftr aij.'iFvMdl % 1^ +-Hlil 

^5R CRT ftrifcn cTSTT ^ % #Ef SPT«TT y^HPd ^ if ^, 

^rM % foTC; anfiT^ 4711 ^ yp9biiiciKl ^ st^^tut 

%^ ^TTTJTni "JT: P^4>ddl % ttft^' t^' xfft^pJT 1.4 % 



16 ^^Hl+H 

^g^ ^^Q^ ^^ % ^«T ^?fcTR %^ ^ ^e^^ tl 

16.1 HKdl^ -RH^ ^^ yniuM ^^rf^R 

HPd<+i3Tf "qr TTprar ^g^rf^R ^ %^ ^ ^i^^n ti 
16.1.1 TTprarg^^^q^q ^m#T TTprar ^ siPqfwT, 

1986 3fk ^^ 3T#T ^ fwff 3|k Mwff % "RT^SIpff 



13.5.2 The choice of drift cone angle is the option of 
the manufacturer. 

13.6 Crushing Test 

A piece of tube approximately equal length to 1.5 times 
the diameter, cut from one end, with the ends parallel 
and square with its axis, shall be crushed cold, length 
wise until its lengths reduce by not less than the 
percentage of the original length specified in the 
appropriate section. The tube shall show no sign of 
crack or flaw as a result of this test. 

14 RE-TEST 

14.1 Should a tube selected for test fail in any one or 
more of the tests specified, two further tests of the same 
kind shall be made from the same or another tube at 
the manufacturer's discretion. 

14.2 If both the repeat tests are satisfactory the tubes 
shall be accepted provided that in all respects they 
comply with the requirements of this standard. If failure 
occurs in either of the re-tests, the tubes represented 
by these test pieces shall be deemed not conforming to 
this standard. 

14.3 If the tubes represented have been subjected to 
heat treatment, they may be re-heat treated and tested 
in accordance with 12. 

15 SAMPLING FOR TUBES 

15.1 Lot for purpose of drawing samples all tubes 
bearing same designation and manufactured under a 
single process shall be grouped together to constitute a 
lot. Each lot shall be sampled separately and assessed 
for conformity to this standard. 

15.2 Sampling and Criterion for Conformity 

Unless otherwise agreed to between the manufacturer 
and the purchaser the procedure for sampling of tubes 
for various tests and criteria for conformity, IS 4711 
shall be followed. Re-test in case of failure shall be 
carried out as per 1.4. 

16 MARKING 

Each tube may be marked with manufacturers name 
and trade-mark, type and grade of tube. Alternatively 
label containing particulars may be attached to the 
bundle. 

16.1 BIS Certification Marking 

The tubes may also be marked with the Standard Mark. 

16.1.1 The use of the Standard Mark is governed by 
the provisions of the Bureau of Indian Standards Act, 
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17 "^TFTPq 

17.1 ^ sg^^TFT T^' TTff -qft^Kf ^r^'^d fFTTcf ^#T^, 

^r^<^d nrd^lU.', ^r^<^d, ^<r^<^d sfk 3pf\^ W\ 

18 ^'f^i^ ^TiT«rtf 

^r^t^ ^T%^3ff ^ "qftSFT ^ 13.1 % sg^TR %^ 

^sTTTj; eft ^ FRijft 2 ^' ^ T]^ sn^?^i^^sff % sg^R 

#TTI 

19 ^' 

19.1 Hrd<+Ht fTRfdfecT ^ % S[^?Tq #ftl 
19.1.1 ^m? ^TRT 



■^nr F. 



^T^ ^rra 



^ 



1) 3n^^ 40 fiFft. ct^ + 0.5 ^iq^ 

cr«TT ^^ ynP^d ~ ^■'^ 

2) sm^ 40 Mt. ^ ± 1 "afcRTct 

1) ^ ^115 o^rra^^trtei^^ sr^qicf 33:1 

^ srfsi^ ^ ^ cff ^' FRnft 4 % sg^R 

2) ^ ^115 ^TRT ^ Tffei^ :^ Sf^qicf 33 :1 

^ srferar ^ eft ^^ ■^ 3fk -Pirrfcn ^ 

y^HPd % srg^TR #ftl 

19.1.2 ^Rkll 

^ ^ ^R Tftei^ XR ^' +10 yPdi^ld #ftl 

19.1.3 ^3TRS^?|/T3xri3Tp3n|5^^ ^T%^3ff % srfdfe 
ftn ^ ^^ fsfftf^ Tftzif % 60 yPdifId ^ 3Tp?q^ 
Wf '^Wtl ^ 3HfdR<+ f^FT '^ <*ldHI "q^ eft f^FT '^ 

srf^racTfT ^^ frqfm aft!: ^ % #Ef ^^^icft sg^iR 
#ftl 

20 ^:^ "qrt^m 

Vi^ T^-^PHd ^#T^ "CR 13.1 ^' PclPnRt^ cTH "CRt^m % 



1986 and the Rules and Regulations made thereunder. 
The details of conditions under which the licence for 
the use of Standard Mark may be granted to the 
manufacturers or producers may be obtained from the 
Bureau of Indian Standards. 

SECTION 2 WELDED STEELTUBES 

17 GENERAL 

17.1 This section covers requirements for hot finished 
welded steel tubes, electric resistance welded or high 
frequency induction butt-welded steel tubes and 
oxyacetylene welded tubes in as welded, welded and 
annealed/normalized condition. 

18 MECHANICAL PROPERTIES 

The mechanical properties of welded tubes when tested 
in accordance with 13.1 shall conform to the and 
requirements given in Table 2. 

19 TOLERANCES 

19.1 Tubes shall conform to the following tolerances. 
19.1.1 Outside Diameter 

a) For the tubes manufactured by HFW process: 



5/ No. Outside Diameter 



Tolerances 



1) Sizes up to and 
including 40 mm 

2) Sizes over 40 mm 



+0.5 
-1.0"™ 

± 1 percent 



b) For the tubes manufactured by ERW/HFIW 
processes and OAW process: 

1) Where the ratio of outside diameter to 
thickness is not greater than 33:1, the 
tolerances shall be as shown in Table 4. 

2) Where the ratio of outside diameter to 
thickness is greater than 33:1 the 
tolerance shall be as agreed to between 
the purchaser and the manufacturer. 

19.1.2 Thickness 

The tolerance on thickness excluding the weld shall be 
±10 percent. 

19.1.3 The height of internal fin in case of ERW/ HFIW 
tubes shall be not greater than 60 percent of the 
specified thickness. In case internal fin is required to 
be cut the maximum fin height is to be as agreed to 
between the manufacturer and the purchaser. 

20 OTHER TESTS 

In addition to the tensile test as specified in 13.1 each 
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sM^ ^R ^#T^ "qr 13.2 ^ 13.4 ^ 13.5, # ^ 
'S^^ ^, "CRtSFT %^ ^rnr eft ^HRnft 5, 6 cf8TT 7 ^' 

f^PlRt^ 3H|c|!^A|cj,c||3Tf ^ Tjfcf ^1 

3T^«TFT 3 ^ MR«>«J)d *floH<r^d 

21 "^TFTPq 

21.1 W sgqm T^' sm^ 406.4 Mt. cf«TT ^^ W^ 

21.2 f^RW (doStfui cfan chH^lPHJl) % ^kH, ^ 310 

aTsft^ %^ w^ ^En%T3;i 

22 "^Tft^rar ■ipT«rif 

^ 13.1 % sg^TR %^ ^^ eft ^OTOTT 8 t^' ^ tt^ 

23 STPTFT Ti«n "ynsrtf 

23.1 Hrd<+l3Tf % ^e^ srferar ^^^TTM ^ ^ STFTFT 

23.1.1 ^#T^3Tf % fe^i^H ^ sgg'sr ^ -^ Hi'k^fn % 
■f^ f^ ^ f I 



selected tube, when tested in accordance with either 
13.2 or 13.4 or 13.5 as. appropriate shall satisfy the 
requirements laid down in Tables 5, 6 and 7. 

SECTION 3 HOT FINISHED SEAMLESS 
STEEL TUBES (HFS) 

21 GENERAL 

21.1 This section covers requirements for hot finished 
seamless steel tubes of sizes up to and including 
406.4 mm outside diameter. 

21.2 During fabrication (erection and commissioning), 
tubes of Grade 310 may require special welding 
technique and these should be the subject of agreement 
between the purchaser and the manufacturer. 

22 MECHANICAL PROPERTIES 

The mechanical properties of HFS steel tubes when 
tested in accordance with 13.1 shall conform to the 
requirements laid down in Table 8. 

23 DIMENSIONS AND PROPERTIES 

23.1 Dimensions of the tubes most commonly used are 
given in Table 9. Any other size may be agreed to 
between the purchaser and the manufacturer. 

23.1.1 Design properties of the tubes are given in 
Annex B for guidance only. 

24 TOLERANCES 



24 ^ 


-i.o'^^'- 


24.1 Tu 
24.1.1 

24.1.2 


ibes shall conform to the following tolerances. 

Outside Diameter Tolerances 
Sizes up to and including : +0.5 ^^ 
48.3 mm outside diameter ~ ^^ 
Sizes over 48.3 mm : ±1 percent 


24.1 HkrlcbliJ. HHldnsId ^il <* 3^j,^^ 

24.1.1 -^l^il °^W 

3^|chK 48.3 PhhI. d^l 6M^ 


3^|cbK 48.3 IhhI. '4\^ o^\^ 
24.1.2 H\i[i 




±1 yPd^ld 


Thickness 

Up to and including : ±15 percent 

3 percent of outside 

diameter 

Over 3 percent of outside: +15 percent 

diameter up to and including -12.5 


3 mm d* d^l iM'h\ : 


±15 yPdi^ld 
^J2 5 y^di^ld 


■HHRd <^\^M om-H 


10 percent 


3 yididd d*m 6Mdp yni^d : 
•^l^il oilW d* dSMI 6M^ 


Over 10 percent for tubes : ± 12.5 percent 
upto and including 
168.3 mm, outside 
diameter 


■HHI^d 10 yididd 


10 yRli^ld dp ^m HkH^liJ. : 
168.3 ftnl. d^l dy-^ 


±12.5 yPdidd 


Over 10 percent for tubes : ± 10 percent 
above 168.3 mm, outside 


■HHl^d <^\^M om-H 


diameter 



10 "yfcRTcf % ^rqi HPd^Hi 

168.3 fm\. ■^T^ ^rra 



± lO^rfctW 
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25 3Fq "qTt^FT 

25.1 ^^#i^"qT 13.1 T^' f^ftrf^ cTH "qft^m % sM^ 
f¥ifcn % foichcrM "qr cr«TT stftft "qr f^*k, ^^pra^ ^'sft 
"qrtaFT 3t«m ^fte -qfraFT 13.2 ^ 13.3 % st^^tr ^^ 

■qr, 25.2 cTSTT 25.3 t^' ^ ti| sn^^^TOcnsff ^ STPjfcf 

25.2 ""^^^ % #Ef ^ ^, ^ ^ MRct>rdd ^RR ^ 



^^. 






^I^ 



# = "q^^TFT % STTSTR ^Ti: f^PM (^OTUift 10 ^■) I 

25.3 Tfte -qftapT (■q^^t) ^wrnit 1 1 ^' ^ i^ sn^^^ra^aff 

26 -Hmi-^ 

sn^TR 406.4 fiFft. ■^T^ ^rra, era ^ ^r^-^d, f^ 

^tr-d-Jid cT«TT SH^TS ^ yyWM<^d S[^^ ^^ Hrd<*|3ff 

26.2 ^#^^3Tf % ^ 160, 210, 240, 370, cT^n 430 ^ 

^tTH ^ 310, 430 cr«TT 540 ^ ^#T^3ff ^ TofRT 
^Pr-^'l cra^fW W\ sm^^st^ ^ ^?1^ t cr«TT ^ ^ 

27 "^Tfl3raT "ilTiTsrtf 

^4\iiM j¥m ^^ifoT^sff ^ ^rff^ ^srf ^5R 13.1 % 

28 ^' 

28.1 f^wW ^' PdHPdP^d ^ srfeRT ^ ^'l 
28.1.1 ^1^5 ^TW 

^) ^ ^Ti5 ^qra 3fkTff^If ^ sr^xfTcT 33:1 ^ 
srferar ^ ^ eft ^' ^mwr 13 % sr^^TR 



25 OTHER TESTS 

25.1 In addition to the tensile test specified in 13.1 at 
the option of the manufacturer and dependent upon the 
dimensions, the tube subjected to either flattening test 
or strip bend test in accordance with 13.2 or 13.3 shall 
satisfy the requirements as laid down in 25.2 and 25.3. 

25.2 The distance between the platens shall be not 
greater than the value calculated from the formula: 



H 



where 



(1+C)fl 
C + alD 



H = distance between plates, 

D = specified outside diameter, 

a = specified wall thickness, and 

C = constant depending upon the designation (see 
Table 10). 

25.3 Bend test (strip) shall satisfy the requirements of 
Table 11. 

SECTION 4 COLD DRAWN SEAMLESS 
STEEL TUBES (CDS) 

26 GENERAL 

26.1 This section covers requirements for cold drawn 
seamless steel tubes of size upto 406.4 mm outside 
diameter in hot finished welded, electric resistance 
welded or high frequency induction welded tubes in 
welded and annealed or normalized condition. 

26.2 Tubes of Grades 160, 210, 240, 370 and 430 may 
be welded by ordinary techniques. During fabrication, 
the tubes of Grades 310, 430 and 540 may require 
special welding techniques and these should be the 
subject to agreement between the purchaser and the 
manufacturer. 

27 MECHANICAL PROPERTIES 

The mechanical properties of CDS steel tubes when 
tested in accordance with 13.1 shall conform to the 
requirements as laid down in Table 12. 

28 TOLERANCES 

28.1 The following manufacturing tolerances shall not 
be exceeded. 

28.1.1 Outside Diameter 

a) Where the ratio of outside diameter to 
thickness is not greater than 33:1, the 
tolerances shall be as shown in Table 13. 
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^) 127.0 fiTRt. ^ sf^sp sn^TR % ^Ti5 osrra % 

%T3: ^' ± 0.08 Wt. , -^T^ ^^TRT +0.05 ^ 25 

fimt. -^T^ ^TRT ^ %et qm Tqri 

TT) ^ ^T^ ^TRT 3^ Tffei^ ^ sr^qicr 33:1 ^ 

28.1.2 Tftel^ 

Tltel^ -CR ^' ±10 "flfcRTcf #ftl 

28.1.3 ^ 

^ HPd^lsft ^ 3ff^ ^^ #!: STFTFT S[^?TK f^ 

29 SF^T "qrt^FT 

29.1 13.1 T^' fsfM^ "qrtaFi % srfcift^ sRt^;g; 3t«m 
yyiHMlt^ ^^T^sff "CR ^Epra^ ^'sft "Tct^m cr«n ^qt^ 

mt^FI 13.2 3ftT 13.6 ^hm\: % srsf^T #^ Wf ^^tt^: 

29.2 cT«TT 29.3 ^' ^ if STT^^^RTcnaff % S[g?TR #ft 
(^OTUift 14 ^■) I 

29.2 ""^^^^ % #Ef ^ ^, ^ ^ iRcjordd TTPT ^ 
srf^ra' "=!#' #ft: 



IT^ 



( 1 + ^) ? 
#+ ^/^ 



^TfT 



29.3 SFTfoTS cf«TTM "RWRPf^ 3[^^sn ^' ^#T^3ff "qr 

^qt^ "qft^m ^?TR^ 15 T^' ^ if "TctaFi sn^?^i^^3qf % 
3T^«TPT 5 ?ftrl ^ f^^ yrdOtlcb 

30 -Hmi-^ 

30.1 W sigWT T^' ?fk^ ^ f^^ "gfcRferar ^r^<^d 

30.2 ^#T^3ff ^ yiHI-^ dcfoHlct) ^ o|e^ fe^ ^ ^^l^KlI tl 

30.2.1 iferanaqf ^ f^rrrfnT :?ftcr ^ f^ "sMs?^ 
o|r^<^d fPTO HPd*l3Tf 3Tai^ ^^^ sn^ "^ ^r^<^d 
W^ HPd4>l3Tf, ■gRI %^ ^TTTTI 



b) For sizes larger than 127.0 mm outside 
diameter, the tolerances shall be ±0.08 mm, 
+0.05 per 25 mm of outside diameter or part 
thereof. 

c) Where ratio of outside diameter to thickness 
is greater than 33:1, the tolerance shall be 
agreed to between the purchaser and the 
manufacturer. 

28.1.2 Thickness 

The tolerance on thickness shall be ± 10 percent. 

28.1.3 Bore 

Where the tubes are ordered to bore dimensions, the 
tolerances shall be agreed to between the purchaser and 
the manufacturer. 

29 OTHER TESTS 

29.1 In addition to the tensile test specified in 13.1 
annealed or normalized tubes shall be subjected to 
flattening test and crushing tests as given in 13.2 
and 13.6 respectively which shall satisfy the 
requirements of 29.2 and 29.3 respectively (see 
Table 14). 

29.2 The distance between the plates shall be not greater 
than the value calculated from the formula: 



H 



where 



(1 + C)fl 
C + a/D 



H = distance between plates, 

D = specified outside diameter, and 

a = specified wall thickness. 

29.3 Crushing test carried out on tubes in annealed and/ 
or normalized condition shall have the test requirements 
as provided in Table 1 5 . 

SECTION 5 COLD DRAWN ELECTRIC 

RESISTANCE WELDED STEEL TUBES AND 

HIGH FREQUENCY INDUCTION BUTT 

WELDED STEEL TUBES (CEW) 

30 GENERAL 

30.1 This section covers requirements for cold drawn 
electric resistance welded steel tubes or high frequency 
induction butt welded steel tubes. 

30.2 Tubes may be welded by ordinary techniques. 

30.2.1 Tubes shall be made by cold drawing electric 
resistance welded steel tubes or high frequency 
induction welded steel tubes. 



10 
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31 ST^^^TT 

31.1 yl^^wr^ 160, 210 cr«n 240 M ^ ^T%^3if ^ 

31.2 yl^^-^ 370 cf8n 430 M ^ ^#^^3Tf ^ Tjfcf 

^ % roi<*(r4 -qr '^ ^' ^ '% ^ cr«TT ^qrs' 

32 "2Tfi3|^ "^TT^rtf 

y1|^«r^fFncf Hrd<+I3ff ^ ^TffjRT TjUTfqrf ^H 13.1 % 
S[g?TK ^ %^ ^TTTT cit WU^ 16 T^' ^ TT^ 3H|cHii|c},d|3ff 

33 ^' 

33.1 ^#T^3ff -qr ^' rHHRHHsId % srg^TR ^'l 

33.1.1 ^T^ ^TRT 

^) ^ ^T^ ^^rra afiT T^ ^ sr^qicf 33 : i ^ 

S[f?q^ ^ ^ eft ^' ^OTUift 17 % sg^TR #ftl 

^) ^ ^T^ ^^TRT 3ftT Tffei^ ^ sr^qicf 33 : 1 ^ 

S[f«q^ ^ eft ^' ^ 3fk ftrrfcn ^ y^HRi 

33.1.2 Tftei^ 

^(ftei^ "cr: ^' ± 8"3fci?m #fti 

33.1.3 ^ 

^ Hrd*l3ff ^ 3qf^ ^^ ^ % STFTFT ST^^TR f^ 
^sjlTi, eft ^' ^ 3^ ftrrfcn ^ y^HRl sg^TR #itl 

34 3Fq "q^^m 

34.1 13.1 '^ R^rnRt^ -qftsFT % srfaft^ 3t#t5 ^ 
yyiHMlt^ ^#^^sif TR ^EFra^ ^■jqf -q^ajuT 13.2 % 

sg^TR, SR^T^ -fRTR "qftSFT 13.5 % S(^WT cTSTT ^oT^ 
^^m 13.6 % S[^?TR #ni 

%^ TN. TRtWT 34.2, 34.3 cr«TT 34.4 % ST^^TR Ft^ 

34.2 T^Mdi^ ^'sfsft ^^m 

"^' ^ ^ ^?TRnit 18 ^' f^ fS; o|IWro|<+ ^T^ ^TRT ^ 
srf%l^ ^ i\\ 

34.3 Snmr^ ^RTR TTTt^m 

^=#1^ TfR^ 19 ^' ^ Ti| 3H|c|:^i|cf,d|3ff % S[^?TR ^1 

34.4 ^^R "q^^TTH 

■^eR ^^m ^?TRnft 20 ^' ^ TT^ STT^^^l^^aff % sg^TR 
^1 



31 CONDITION 

31.1 Tubes of Grades CEW 160, 210 and 240 shall be 
supplied in either annealed or normalized condition. 

31.2 Tubes of Grades CEW 370 and 430 shall be 
supplied in either 'as drawn' or 'as drawn and tempered' 
condition at the option of the purchaser. 

32 MECHANICAL PROPERTIES 

Mechanical properties of CEW steel tubes when tested 
in accordance with 13.1 shall conform to the 
requirements as laid down in Table 16. 

33 TOLERANCES 

33.1 Tubes shall conform to the following tolerances. 

33.1.1 Outside Diameter 

a) Where the ratio of the outside diameter to 
thickness is not greater than 33:1 the 
tolerances shall be as shown in Table 17. 

b) Where the ratio of outside diameter to 
thickness is greater than 33:1, the tolerances 
shall be agreed to between the purchaser and 
the manufacturer. 

33.1.2 Thickness 

The tolerance on thickness shall be ± 8 percent. 

33.1.3 Bore 

Where the tubes are ordered to bore dimensions, the 
tolerances shall be agreed to between the purchaser and 
the manufacturer. 

34 OTHER TESTS 

34.1 In addition to the tensile test specified in 13.1 
annealed or normalized tubes shall be subjected to the 
flattening test as given in 13.2, the drift expansion test 
as given in 13.5 and the crushing test as given in 13.6. 

The tests shall satisfy the requirements as given 
in 34.2, 34.3 and 34.4. 

34.2 Flattening Test 

The distance between the plates shall be not greater 
than the original outside diameter as given in Table 18. 

34.3 Drift Expansion Test 

The tube shall satisfy the requirements of Table 19. 

34.4 Crushing Test 

The crushing test shall satisfy the requirements of 
Table 20. 
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(^ 1.1 3ftT 3.1) 



(1) (2) 



(3) 



(4) 



i) 



ii) 


3 


iii) 


4 


iv) 


5 






160, 210, 210 -^^ 310 



160, 210, 240 TT^I 310 

160, 210, 240, 310, 370, 430 ^STI 540 

160, 210, 240, 310, 370 tlsTI 430 



Table 1 Types and Grades of Steel Tubes 

(Clauses 1.1 and 3.1) 



SI No. Section 

(1) (2) 



Type 

(3) 



Grade 

(4) 



ii) 


3 


iii) 


4 


iv) 


5 



Welded tubes (WT) This includes hot finished welded (HFW) 

tubes, electric resistance welded or 

high frequency induction welded (ERW or HFTW) 

tubes and oxyacetylene welded (OAW) tubes 

Hot finished seamless (HFS) tubes 

Cold drawn seamless (CDS) tubes 

Cold drawn electric resistance welded (CEW) 



160, 210, 240 and 310 



160, 210, 240 and 310 

160, 210, 240, 310, 370, 430 and 540 

160, 210 , 240, 310, 370 and 430 



(1) 



(^ 18) 






(2) 



cTTT 

(3) 



yPd^Md 

(4) 



W?^ = 5.65 JS^ 

(5) 



i) d=^il 160 310 160 W^ 3 

ii) i«r^A 210 330 210 — 

iii) ds^dl 240 410 240 — 

iv) 'i'^A 310 450 310 — 

1 ^ HPd*iy;, ^ ^ ^rd<Jid 3T^Fn 1^' f , TC aHHldl+i^)!, 

% 3TOT ^ ^' 1^' f^racl ^IP^'l 

2 d«r^<il 310 ■^ ^ ^P^d'l % feliT Tsira ^P^d'l d*Hl* W\ 
3HN^*<+dl ¥t ^a^ ti 

3 13;^ = ""^ STcWfKI ^JR ^1 

4 ^iti3:?I = Tt^ ^ cTt^, ft.tft. T^'l 

5 1 i37T%; = 0.102 -fenT-TTTr/fiTtft.- 1 





Table 2 Mechanical Properties 

(Clause 18) 


SI 

No. 

(1) 


Tube 
Designation 

(2) 


Tensile 
Strength 

Mill 

(3) 


Yield 

Stress 
Mill 

(4) 


Elongation, 
Percent, Min on 

GL = 5.65 ^ 

(5) 


i) 
ii) 
iii) 
iv) 


WT160 
WT210 
WT240 
WT310 


310 
330 
410 
450 


160 
210 
240 
310 


Table 3 



NOTES 

1 If tubes in the as welded condition are subjected to 
annealing, brazing, welding or similar heating, these properties 
will deviate in the heat affected zone. 

2 Welding of WT 310 Grade may require special welding 
technique. 

3 So = Original cross-sectional area. 

4 GL = Gauge length in mm. 

5 1MPa=0.102 0kgf/mm-. 
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W^ 3 "Sfh^ = 5.657^ ^ ^T^T^ yPdJ^ld, ^^^JWT 

(^OTUift 2) 



■5T. 



(1) 



(2) 



cr<T ■qftsfcT 3Rt^ ^ H|ifdl^>^d 



(3) 



^STTTSo^ H-cm*31l^do5r^ ^ 3lli<^o(r^ 



^<rdt^ (33.7 Mt. ^ 3^ ^ird<Jid (33.7 "pTift. ^ arfs?^ 
(4) (5) 



i) 


d^^dl 16U 


ii) 


dwr^il 21U 


111) 


dwr^jil 24U 


iv) 


dwr^il 31U 



25 
24 
22 
20 



15 
12 
10 
6 



22 
20 
15 

10 



Table 3 Elongation Percent, Minimum on GL = 5.65 ^S„ 

(Table 2) 



SI 


Tube Designat 


ion 


Hot Finislied Annealed or 




ERW, HFIW 


orOAW 


No. 






Normalized 






jfc_ 






As W. 


elded (Less than or 


As Welded (More than 










Equa 


1 to 33.7 


mmOD) 


33.7 mm OD) 


(1) 


(2) 




(3) 




(4) 




(5) 


i) 


WT 160 




25 




15 




22 


ii) 


WT210 




24 




12 




20 


iii) 


WT240 




22 




10 




15 


iv) 


WT310 




20 




6 




10 




















yK«n 


4 <ic<4KH ^<i iA\H\ 












(<9l^ 19.1.1) 








*ll 




4) <m< 




d* <h1< ^r^d 




■^I^<1 


o^l<H M< t|<i if\H\ 


^. 




tM. 




timt. 






fim\. 


(1) 




(2) 




(3) 






(4) 


i) 









25.4 






±0.15 


ii) 




25.4 




51.0 






±0.18 


iii) 




51.0 




63.5 






±0.25 


iv) 




63.5 




76.1 






±0.25 


v) 




76.1 




88.9 






±0.31 


vi) 




88.9 




101.6 






±0.36 


vii) 




101.6 




114.3 






±0.43 


viii) 




114.3 




152.4 






±0.58 


ix) 




152.4 




168.3 






±0.65 


X) 




168.3 




— 






±0.75 








Table 4 Manufacturing Tolerances 












(Clause 19.1.1) 








SI No. 




Over 

mm 




Up to and Including 

mm 




Tolerance 


; on Outside Diameter 

mm 


(1) 




(2) 




(3) 






(4) 


i) 









25.4 






±0.15 


ii) 




25.4 




51.0 






±0.18 


iii) 




51.0 




63.5 






±0.25 


iv) 




63.5 




76.1 






±0.25 


V) 




76.1 




88.9 






±0.31 


vi) 




88.9 




101.6 






±0.36 


vii) 




101.6 




114.3 






±0.43 


viii) 




114.3 




152.4 






±0.58 


ix) 




152.4 




168.3 






±0.65 


x) 




168.3 




— 






±0.75 
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i) 
ii) 
iii) 
iv) 



(^ 20) 







L,^i^ .^ oJItj ^ ^ 


*^^ <H. 


HPd+l M<^Hm 






(S?) 


(1) 


(2) 


(3) 



d=^<il 160 
i'^ii 210 
d^^dl 240 
d^^dlSlO 



1/2 
2/3 
3/4 
3/4 



st = 


= i^j^ *l ^ISil oiJWI 


Table 5 Test Requirements for Flattening Test on Tubes 

(Clause 20) 


SI No. Tube Designation Distance Between Platens 

D 

(1) (2) (3) 



i) 
H) 
iii) 
iv) 

where D = outside diameter of tube. 



WT160 
WT210 
WT240 
WT310 



1/2 
2/3 
3/4 
3/4 



w^ 6 ^ Hfcri+i ^ ■^m^ ■q^^m ^ ■q^^m aiicuj^i+dii^' (60.3 firtt. ci^ ?i«^t 60.3 fm( 

^mrt ^^IRT ^TMt ^^ "srt H-Mm+)^«r^ ^RTR ^ f5[PrqfpiRr it) 

(^ 20) 



9frtT ■^. 

(1) 



(2) 



4) Kin ^ t%F?!TT 

(3) 



(4) 



i) 
ii) 






180 
90 



Table 6 Test Requirement for Bend Test of Whole Tubes (Up to and Including 60.3 mm Outside 
Diameter for the Tubes Manufactured from HFW Types Only) 

(Clause 20) 



SI No. 

(1) 



Condition of Tubes 

(2) 



Radius of Former 

(3) 



Angle of Bend Degree 

(4) 



i) 
ii) 



Black 
Galvanized 



180 
90 
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w^ 7 ^fFT TraK ^^m ^ 3<ic|!^-M+dii^ ( 168.3 f^mt. ci^ ^«^T s^ y^rgd ^I?Tt ^^m ^«?T 

^Rtaf 1 ^ 9.53 fimt.) 

(^ 20) 



(1) 



(2) 



(3) 



i) ~SS^ 160 cisqi ^^■!i<il 210 

ii) d^^il 240 

iii) d.«r^il 310 



12.0 

10.0 

8.0 



Table 7 Requirements of Drift Expansion Test (Up to and Including 168.3 mm Outside Diameter and 

Thickness 1 to 9.53 mm) 

(Clause 20) 



SI No. 

(1) 




Tube Designation 

(2) 






Increase 


on Outside Diameter, Percent 

(3) 


i) 
ii) 
iii) 

NOTE- 


WT160andWT210 

WT240 

WT310 

- This test is not apphcable for HEW tubes. 








12.0 

10.0 

8.0 










^ 


•/^ 


ll"l 










(y^ 22) 










clHH syilcll 




■w 








*H M. 


(2) 


H=l yPd'Mcrl 


ycrl«H ' 


/ 




>ji1y,d 


= 5.65^ Wo 




ii-jd/y 


-t-l^^ 


7T 


(1) 


y,H4liJ, 

(3) 


y,H4ly, 

(4) 


(5) 






WZ ^1 


310 
330 
410 
450 

■| 






160 
210 
240 
310 






i) 
ii) 


y,^y.4>y,y 160 


25 
24 


y,^y,4>ii,y 210 


m) 
iv) 


iJ,^y,*iJ,« 240 


20 


y,^«,4.y,«3io 


2 41y,d 




= 'M dHI^I 




3 1 l!,il4l 


y, = U.1U2 U r*UIHy,*/IHHI.- 




Table 8 Mechanical Properties 

(Clause 22) 


SI 
No. 

(1) 


Tube Designation 

(2) 


Tensile Strengtli 

Min 
MPa 

(3) 




Yield Stress 

Min 
MPa 

(4) 


Elongation Percent, Min 
on GL = 5.65,/s^ 

(5) 


i) 
ii) 
iii) 
iv) 

NOTES 

2GL 

31 MPa 


HFS 160 
HFS 210 
HFS 240 
HFS 310 

= Original cross-sectional area. 
= Gauge length, in mm. 
= 0.102 Okgf/mm^ 


310 
330 
410 
450 






160 
210 
240 
310 




25 
24 
22 
20 
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W^ 9 rRT hjR ^?ft^R TfgcT ^FM ^^ % Sn^JK 

(^ 23.1) 



(1) 



(2) 



(3) 






(4) 



(5) 



(6) 



(7) 



i) 
ii) 
iii) 
iv) 

V) 

vi) 

vii) 

viii) 

ix) 

X) 

xi) 
xii) 
xiii) 
xiv) 
xv) 
xvi) 
xvii) 
xviii) 
xix) 



42.4 

48.3 

60.3 

76.1 

88.9 

101.6 

114.3 

127.0 

139.7 

152.4 

165.1 

168.3 

193.7 

219.1 

244.5 

273.0 

323.9 

355.6 

406.4 



3.2 
3.2 
3.6 
3.6 
4.0 
4.0 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
5.0 
5.0 
5.9 
6.3 
7.1 
9.5 
9.5 



4.0 
4.0 
4.5 
4.5 
5.0 
5.0 
5.4 
5.0 
5.0 
5.0 
5.0 
5.0 
5.4 
5.6 
7.1 
7.1 
8.0 
12.5 
12.5 



5.4 
5.0 
5.0 
5.4 
5.4 
6.3 
6.3 
5.4 
5.4 
5.4 
5.4 
5.4 
6.3 
6.3 
8.0 
9.5 
9.5 



5.9 
6.3 
6.3 
6.3 

8.0 

6.3 

6.3 
6.3 
8.0 



8.0 



Table 9 Sizes of Hot Finished Seamless Steel Tubes 

(Clause 23.1) 



SI No. Approximate Outside Diameter 

mm 

(1) (2) 



Tliickness 

mm 



(3) 



(4) 



(5) 



(6) 



(7) 



i) 
ii) 
iii) 
iv) 

V) 

vi) 

vii) 

viii) 

ix) 

X) 

xi) 
xii) 
xiii) 
xiv) 
xv) 
xvi) 
xvii) 
xviii) 
xix) 



42.4 

48.3 

60.3 

76.1 

88.9 

101.6 

114.3 

127.0 

139.7 

152.4 

165.1 

168.3 

193.7 

219.1 

244.5 

273.0 

323.9 

355.6 

406.4 



3.2 
3.2 
3.6 
3.6 
4.0 
4.0 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
5.0 
5.0 
5.9 
6.3 
7.1 
9.5 
9.5 



4.0 
4.0 
4.5 
4.5 
5.0 
5.0 
5.4 
5.0 
5.0 
5.0 
5.0 
5.0 
5.4 
5.6 
7.1 
7.1 
8.0 
12.5 
12.5 



5.4 
5.0 
5.0 
5.4 
5.4 
6.3 
6.3 
5.4 
5.4 
5.4 
5.4 
5.4 
6.3 
6.3 
8.0 
9.5 
9.5 



5.9 
6.3 
6.3 
6.3 

8.0 

6.3 

6.3 
6.3 
8.0 



8.0 



8.0 
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w^ 10 wm^ ^'sft ^^PT ^ ft«TO^ 

(^ 25.2) 



(1) 



(2) 



(3) 



i) 
ii) 
iu) 
iv) 



y.^y,4iy,y 160 
y,^y,4iiJ,y 210 
y,^y,4iy,« 240 
y,^y,4iy,« 3io 



0.09 
0.09 
0.07 
0.06 






Table 10 Constant for Flattening Test 

(Clause 25.2) 



SI No. 

(1) 



Tube Designation 

(2) 



Constant (C) 

(3) 



i) 
ii) 
iii) 
iv) 



HFS 160 
HFS 210 
HFS 240 
HFS 310 



0.09 
0.09 
0.07 
0.06 



NOTE — Surface defects revealed during flattening test shall be removed by grinding and the remaining well thickness shall not be 
less than the minimum thickness permissible. 



(^ 25.3) 






'^^ ■^ o^rra 



(1) 



(2) 



■ir<^*\ ^ "Rtai 9.5 "Pmt. cf^ ci?n ^^ ynPsd 

(3) 



^#Rn ^ Tflsr^ 9.5 fimt. ^ sifsr^ 
(4) 



i) y,^y,*y,« 160 alk 210 

ii) iJ,^iJ,LhiJ,y 240 
iii) ii,^ii,*ii,« 310 



3 ^ 

4 ?? 

5 ^ 






Table 11 Test Requirements for Bend Test (Strip) 

(Clause 25.3) 



SI Tube Designation 
No. 



Diameter of Bar 



(1) 



(2) 



Tubes Up to and Including 9.5 mm Thickness 

(3) 



Tubes Over 9.5 mm Thickness 

(4) 



i) HFS 160 and 210 
ii) HFS 240 
iii) HFS 310 



3 a 

4 a 

5 a 



NOTE- 



: Thickness of tubes, mm. 



4 a or two-thirds the inside diameter, whichever is smaller 

5 a or seven-tenths the inside diameter whichever is smaller 

6 a or three quarters the inside diameter whichever is smaller 
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yK«n 


12 'MlT:^* HultJH 

(y^ 27) 








^ 




^■]-] syiidi 




^ 




W?IJc 


r> 


HPd+l M<^Hm 


M<mo| yid'Md 


r = 5 . 65 Vw„ , -Tf 

(4) 


(1) 


li,H4lli, 
(2) 


(3) 


,^ r n 


av-y^rt-y a^g^^ff 


310 
330 
410 
450 


^, r-IHIdl 


160 
210 
240 
310 


^Prd' 


^ IHt diS 




M^ UMHI-^lfrt iti 




ylily.^ 160 


25 


«ldly,y 210 


24 


«ldTlJ,y 240 


22 


*ildTy,y 310 

rif<i 4H ill 4H tf^n 


20 




V^4 c(y=yfa// 
410 
540 
650 


4> M'h^^ m 

370 
430 
540 




y1d1y,« j/o" 


6 


«1d1y.« 430 ' 


5 


ylily.^ b40" 


4 

^ SiPi'l ^ TT^ ^ cit, eft 







Table 12 Mechanical Properties 

{Clause 27) 



Tube 


Tensile Strength 


Designation 


Min 




MPa 


(1) 


(2) 


Ai normalized or annealed condition 




CDS 160 


310 


CDS 210 


330 


CDS 240 


410 


CDS 310 


450 



Yield Stress 

Min 
MPa 

(3) 



Elongation, 
Percent, Min 

on GL = 5.65^5^ 

(4) 



160 
210 
240 
310 

As drawn or as drawn and stress relieved condition at the option of the manufacturer: 
CDS 370" 410 370 

CDS 430" 540 430 

CDS 540" 650 540 



25 
24 
22 
20 

6 

5 

4 



" If as drawn or as drawn and stress relieved/tempered tubes are subjected to annealing, brazing, welding or similar heating, these 
properties will be reduced in the heat affected zone. 



Wmi 13 "3M^ ^' 

(W5 28.1.1) 



Table 13 Manufacturing Tolerances 

(Clause 2S.1. 1) 











SI 


Over 


Up to and 




-^f^ 




^ 


■MI^'M o<ll<H y< 


Tolerance on 


■H 3TP«1^ 


•iiHi d«ii ^m<^ 


u 






^• 


No. 




Including 


Outside Diameter 










mm 


mm 


mm 




flmf. 


tM. 


tM. 


(1) 


(2) 


(3) 


(4) 


(1) 


(2) 


(3) 


(4) 


i) 


— 


25.4 


±0.13 


i) 




25.4 


+0.13 


ii) 


25.4 


38.1 


±0.15 


ii) 


25.4 


38.1 


+0.15 


iii) 


38.1 


51.0 


±0.18 


iii) 


38.1 


51.0 


+0.18 


iv) 


51.0 


63.5 


±0.20 


iv) 


51.0 


63.5 


+0.20 


V) 


63.5 


76.1 


±0.23 


v) 


63.5 


76.1 


+0.23 


VI) 


76.1 


88.9 


±0.25 


vi) 


76.1 


88.9 


+0.25 


vii) 


88.9 


101.6 


±0.28 


vii) 


88.9 


101.6 


+0.28 


viii) 


101.6 


114.3 


±0.31 


viii) 


101.6 
114.3 


114.3 
127.0 


±0.31 
±0.33 


IX) 


114.3 


127.0 


±0.33 


ix) 
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muni 14 -emdl+iui TRt^TT % f^ f^pra 

(^ 29.1) 

(1) (2) (3) 



i) 

ii) 
iii) 
iv) 

Pd. LM^iil 



«1dly,y 160 
ylily.^ 210 

«ldly,y 240 

«ldly,y 310 



0.10 
0.09 
0.07 
0.06 



f^rai^ ^ Ph's+I'Hh "tor wo; ctsn HPd*i ^ ^ "^ fiterl 
^HRwft 15 ^^R ^^m ^ ^^m 

(^ 29.3) 



^^ HPd+l Tl^=Tm 



(1) 



(2) 



(3) 



i) #S^ 160 

ii) #S^ 210 

iii) #S^ 240 

iv) #S^ 310 



50 
50 

25 
25 



^HRwft 16 -MlT^* ^spf 

(W5 32) 



^^Ttw ^=?tri7 w?^ = 5.65 J^^ , -qr 

(1) (2) (3) (4) 

#^5^^160 310 160 25 

«1^^<!^210 330 210 24 

«l^d<^240 410 240 22 

■?Rfs^370" 410 370 6 

Ml^d<^430" 540 430 5 

" ■'if^ f=T iiSi "^ Hpd=bl3Tf "^ 3HtcH, "tf^T ■3Pr^''l ^ ■?# 
mf '^ 3T=T FtlZiT '^ 'Tf ¥t fit ■'If ipilKrif T(Tff % SRR "i^ 
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Table 14 Constant for Flattening Test 

(Clause 29.1) 



SI No. 

(1) 



Tube Designation 

(2) 



Constant (C) 

(3) 



i) 


CDS 160 


ii) 


CDS 210 


iii) 


CDS 240 


iv) 


CDS 310 



0.10 
0.09 
0.07 
0.06 



NOTE — Surface defects revealed during flattening test shall 
be removed by grinding and the remaining wall thickness shall 
not be less then the minimum thickness permissible. 



Table 15 Test Requirement for Crushing Test 

(Clause 29.3) 



SI 
No. 

(1) 


Tube Designation 

(2) 


Minimum Reduction of Original 
Length After Crusiiing, Percent 

(3) 



i) 


CDS 160 


ii) 


CDS 210 


iii) 


CDS 240 


iv) 


CDS 310 



50 
50 

25 

25 



Table 16 Mechanical Properties 

(Clause 32) 



Tube 


Tensile 


Yield 


Elong 


ation, Percent, 


Designation 


Strength 


Stress 




Min on 




Min 


Min 


GL 


= S.6S4So 




MPa 


MPa 






(1) 


(2) 


(3) 




(4) 


As normalized or 


annealed condition 






CEW 160 


310 


160 




25 


CEW210 


330 


210 




24 


CEW 240 


410 


240 




22 



^ it' "^TTf -gt ^srri^'i 



As drawn or drawn and stress relieved/tempered cogitation 
CEW 370" 410 370 6 

CEW 430" 540 430 5 

" If tubes of these grades are subjected to anneahng, brazing, 
welding or similar heating these properties will be reduced in the 
heat affected zone. 



W^ 17 ^' 

(^ 33.1.1) 



Table 17 Tolerances 

(C/flM,se 33.1.1) 













SI 


Over 


Up to and 






^ <JiM< 




■MI^'M o<ll<H M< 


^• 


Tolerance on 


**H 


d* c1«ll ^m^ 


■^. 










No. 




Including 


Outside Diameter 


tM. 


tM. 


Mt. 
























mm 


mm 


mm 


(1) 


(2) 


(3) 
25.4 


(4) 
±0.13 




(1) 


(2) 


(3) 


(4) 


i) 


i) 




25.4 


+0.13 


ii) 


25.4 


38.1 


±0.15 




ii) 


25.4 


38.1 


+0.15 


111) 


38.1 


51.0 


±0.18 




iii) 


38.1 


51.0 


+0.18 


IV) 


51.0 


63.5 


±0.20 




iv) 


51.0 


63.5 


+0.20 


V) 


63.5 


76.1 


±0.23 




v) 


63.5 


76.1 


+0.23 


vi) 


76.1 


88.9 


±0.25 




vi) 


76.1 


88.9 


+0.25 


vii) 


88.9 


101.6 


±0.28 




vii) 


88.9 


101.6 


+0.28 


viii) 


101.6 


114.3 


±0.31 




viii) 


101.6 


114.3 


±0.31 
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yRufl 


18 


Mm'\ ^\<i^^ Milsyui <+) PdH kridl 4) 

(y^ 34.2) 




Table 18 Distances between Plates for 
Flattening Test 

(Clause 34.2) 




SI No. 

(1) 

i) 

ii) 

iii) 










St 

(3) 

1/2 

2/3 
3/4 


Tube Designation Distance Between Plates 

D 

(2) (3) 

CEW 160 1/2 


(1) 


(2) 


i) 
ii) 


«l^d=^ 160 
yl^d<^210 
yl^d<^240 


CEW 210 2/3 
CEW 240 3/4 


iii) 








^ 




it^RT 






Kufl 19 «(^|c| PolWK M< 

(y^ 34.3) 


Table 19 Drift Expansion Test 

(Clause 34.3) 






;;; 




SI No. 

(1) 

i) 
ii) 
iii) 


Tube Designation Minimum Expansion of 


*H. M. 


(2) 


ol^\^ +1 ^^H 


(1) 


(3) 


Percent 

(2) (3) 






^ r 


12 
12 
10 




i) 


«l4d«r^l60 


CEW 160 12 


ii) 
iii) 


«l^d«r<i240 


CEW 210 12 
CEW 240 10 




20 


(y^ 34.4) 


d1|c|!J^chd|l( 


Tab 




yiiufl 


le 20 Test Requirements for Crushing Test 

(Clause 34.4) 






^ -i- 


4H ^ ff ^ 
4H -ifl< yPd'Md 


SI 
No. D 

(1) 

i) C 
ii) C 
iii) C 
iv) C 
V) C 


Tube Reduction of Original As Drawn or 


^H H 


KH|t 

(2) 


1 <^dH, Q,Hldd/HIHdl^-^d 


esignation Length After Crusliing, Drawn and Stress 


^. t 


1 dM<M lid dMI^ il 


Amiealed/Normalized, Relieved/Tempered 




(4) 

25 
25 


Percent 


(1) 


(3) 

160 50 
210 50 
240 50 
370 — 
430 — 


(2) (3) (4) 

EW 160 50 — 
EW210 50 — 
ED 240 50 — 

EW 370 — 25 
EW 430 — 25 


1) ■Hl5S<»r<J^ 
ii) yl^d=^ 
iii) yl^d=^ 
iv) yl^d«rl 
v) «l^d^ 







ANNEX A 
(Foreword) 

INFORMATION TO BE SUPPLIED BY THE PURCHASER 

^-1 PlHrdRsId ^^^H] ^ ?ni ^ ^STTij;: 

^) ¥^nT cT«-TT Tf^ (^'3 cT«1T WWf! 1), 
Ts!) 3Tl^nT (^'10 cT^TT 23.1), 

^ oTt^ fsm^ ife^srf ^ "^ ^ ^siTTT 



A-1 The following information to be supplied by the 
purchaser: 



^) 
^) 



(^ 9 cf«TT 11), 

^ ciTfod '^ eft '^J^ "RT <+1R!.'m '^ "^sTRT 

sn^^^^^nrrf (^ 12), 



a) Types and grades (see 3 and Table 1), 

b) Size (see 10 and 23.1), 

c) Length in which tubes are to be supplied (see 
9 and 11), 

d) Special requirements of surface coating, if 
desired (see 12), 
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^) ^ ¥fTM^ ^ STM^^T^Kn ^ (^'12.1), 

^) srrafer fqn ^ ^^ (^' 19.1.3), cr«TT 

^ (^' 26.2)1 



snfw/IS 3601 : 2006 

e) Whether test certificate is desired {see 12.1), 

f) Height of internal fin (see 19.1.3), and 

g) Any special welding technique desired {see 
26.2). 



(^ 1.1, 10 cT?n 23.1.1) 





^TfeTf 


5777" 


37c7J7^ 


W^r^ c»V/^"/ 


^ 


4^5^^"/ r^'^i 


qi/^-y <>4/'H 


•H'^I^H */ 








<=hld 




HNIch 




Wt. 


Wt. 


f^ "^ '^ 


M.^ 


M.' 


M.^ 


M. 


r*dl'JW/ifl. 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


21.3 


1.8 


0.866 


1.10 


0.53 


0.50 


0.69 




2.0 


0.952 


1.21 


0.57 


0.54 


0.69 




2.6 


1.20 


1.53 


0.68 


0.64 


0.67 




3.2 


1.43 


1.82 


0.77 


0.72 


0.65 




4.0 


1.71 


2.17 


0.86 


0.81 


0.63 


26.9 


1.8 


1.11 


1.42 


1.12 


0.83 


0.89 




2.0 


1.23 


1.56 


1.22 


0.91 


0.88 




2.3 


1.40 


1.78 


1.36 


1.01 


0.87 




2.6 


1.56 


1.98 


1.48 


1.10 


0.86 




3.2 


1.87 


2.38 


1.70 


1.27 


0.85 




4.0 


2.26 


2.88 


1.95 


1.45 


0.82 


33.7 


2.0 


1.56 


1.99 


2.51 


1.49 


1.12 




2.3 


1.78 


2.27 


2.81 


1.67 


1.11 




2.6 


1.99 


2.54 


3.09 


1.84 


1.10 




3.2 


2.41 


3.07 


3.60 


2.14 


1.08 




4.0 


2.93 


3.73 


4.19 


2.49 


1.06 




4.5 


3.24 


4.13 


4.51 


2.68 


1.05 


42.4 


2.3 


2.27 


2.90 


5.85 


2.76 


1.42 




2.6 


2.55 


3.25 


6.46 


3.05 


1.41 




3.2 


3.09 


3.94 


7.62 


3.59 


1.39 




3.6 


3.44 


4.39 


8.33 


3.93 


1.38 




4.0 


3.79 


4.83 


8.90 


4.24 


1.36 




5.0 


4.61 


5.87 


10.45 


4.93 


1.33 




5.4 


4.93 


6.34 


11.38 


5.36 


1.32 


48.3 


2.3 


2.61 


3.32 


8.80 


3.64 


1.63 




2.6 


2.93 


3.73 


9.77 


4.05 


1.62 




2.9 


3.25 


4.14 


10.70 


4.43 


1.61 




3.2 


3.56 


4.53 


11.59 


4.80 


1.60 




3.6 


3.97 


5.05 


12.69 


5.25 


1.59 




4.0 


4.37 


5.57 


13.77 


5.70 


1.57 




4.9 


5.24 


6.64 


15.99 


6.63 


1.55 




5.0 


5.34 


6.80 


16.15 


6.69 


1.54 




5.6 


5.90 


7.51 


17.41 


7.21 


1.52 




5.9 


6.16 


7.86 


18.20 


7.54 


1.52 
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wt^i 


WT 


3mR^ 


r 


•» 


4^^^"/ /^>^/ 


qf/^^ oillH 


W-^r^ 3JT^ 


H<=Hi>H WI 








<=hld 




HNl'ch 




Wt. 


fiwt. 


r- 's. r\ 


im\.' 


M.' 


M.^ 


M. 


r*diyw/Hl. 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


60.3 


2.3 


3.29 


4.19 


17.65 


5.85 


2.05 




2.6 


3.70 


4.71 


19.64 


6.51 


2.04 




2.9 


4.11 


5.23 


21.59 


7.16 


2.03 




3.2 


4.51 


5.74 


23.47 


7.78 


2.02 




3.6 


5.03 


6.41 


25.87 


8.58 


2.01 




4.0 


5.55 


7.07 


28.15 


9.34 


2.00 




4.5 


6.19 


7.89 


30.9 


10.2 


1.98 




5.0 


6.82 


8.7 


33.48 


11.1 


1.96 




5.6 


7.55 


9.62 


36.36 


12.06 


1.94 




6.3 


8.39 


10.6 


39.8 


13.2 


1.92 


76.1 


2.6 


5.24 


6.00 


40.57 


10.66 


2.60 




2.9 


5.75 


6.67 


44.74 


11.76 


2.59 




3.2 


6.44 


7.33 


48.78 


12.8 


2.58 




3.6 


7.11 


8.20 


54.01 


14.2 


2.57 




4.5 


7.95 


10.1 


65.12 


17.1 


2.54 




5.0 


8.77 


11.16 


70.87 


18.63 


2.52 




5.4 


9.42 


11.9 


75.4 


19.8 


2.52 




6.3 


10.8 


13.8 


85.8 


22.5 


2.48 




7.1 


12.1 


15.38 


92.50 


24.31 


2.45 


88.9 


2.9 


6.15 


7.83 


72.47 


16.30 


3.04 




3.2 


6.76 


8.62 


79.21 


17.8 


3.03 




4.0 


8.38 


10.7 


96.34 


21.7 


3.00 




5.0 


10.3 


13.2 


116.4 


26.2 


2.97 




5.4 


11.1 


14.0 


123.8 


27.8 


2.97 




5.6 


11.5 


14.65 


127.64 


28.72 


2.95 




6.3 


12.8 


16.2 


141.2 


31.8 


2.93 




8.0 


16.0 


20.32 


167.86 


37.76 


2.87 


101.6 


3.6 


8.70 


11.1 


133.2 


26.2 


3.47 




4.0 


9.63 


12.3 


146.2 


28.8 


3.45 




5.0 


11.9 


15.2 


177.5 


34.9 


3.42 


114.3 


3.2 


8.77 


11.16 


172.33 


30.15 


3.93 




3.6 


9.83 


12.5 


192.0 


33.6 


3.92 




4.5 


12.2 


15.5 


234.3 


41.0 


3.89 




5.4 


14.5 


18.5 


274.5 


48.0 


3.86 




6.3 


16.8 


21.2 


315.0 


55.1 


3.83 




8.0 


21.0 


26.3 


377.6 


66.0 


3.78 




8.8 


22.9 


29.15 


408.38 


71.46 


3.74 


127.0 


4.5 


13.6 


17.3 


325.3 


51.2 


4.33 




5.0 


15.0 


19.2 


357.1 


56.2 


4.32 




5.4 


16.2 


20.6 


302.0 


60.2 


4.30 


139.7 


3.6 


12.1 


15.38 


356.36 


51.02 


4.81 




4.0 


13.4 


17.04 


392.57 


56.20 


4.80 




4.5 


15.0 


19.1 


437.2 


62.6 


4.78 




5.0 


16.6 


21.2 


480.5 


68.8 


4.77 




5.4 


17.9 


22.8 


514.5 


73.7 


4.75 




6.3 


20.7 


26.3 


591.0 


84.7 


4.73 




8.0 


26.0 


32.5 


716.0 


103.0 


4.71 




10.0 


32.0 


40.73 


861.55 


123.34 


4.60 
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wt^i 


WT 


3mR^ 


r 


•» 


4/^^^"/ r^^i 


qf/^^ oillH 


W-^r^ afffnf 


H<=Hi>H W 








<=hld 




HNl'ch 




Wt. 


fiwt. 


r- 's. r\ 


M/ 


M/ 


M/ 


^. 


r*dlyiH/Hl. 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


152.4 


4.5 


16.4 


20.9 


572.2 


75.1 


5.23 




5.0 


18.2 


23.2 


629.5 


82.6 


5.21 




5.4 


19.6 


24.9 


674.5 


88.5 


5.20 


165.1 


4.5 


17.8 


22.7 


732.6 


88.7 


5.68 




5.0 


19.7 


25.1 


806.6 


97.7 


5.66 




5.4 


21.2 


27.1 


864.7 


105.0 


5.65 




6.3 


24.8 


31.4 


992.0 


120.0 


5.63 


168.3 


4.0 


16.2 


20.64 


696.87 


82.81 


5.81 




4.5 


18.2 


23.2 


777.2 


98.4 


5.79 




5.0 


20.1 


25.7 


855.8 


102 


5.78 




5.4 


21.7 


27.6 


917.7 


109 


5.76 




6.3 


25.2 


32.1 


1053 


125 


5.73 




7.1 


28.2 


35.94 


1 169.66 


139 


5.70 




8.0 


31.6 


39.7 


1288 


153 


5.69 




11.0 


42.7 


54.33 


1 688.60 


200.67 


5.58 


193.7 


5.0 


23.3 


29.6 


1320 


136 


6.67 




5.4 


25.1 


31.9 


1417 


146 


6.66 




5.9 


27.3 


34.8 


1536 


159 


6.64 




6.3 


29.1 


37.0 


1600 


165 


6.60 




8.0 


36.6 


46.3 


2 004 


207 


6.57 


219.1 


4.5 


23.8 


30.32 


1 746.18 


159.4 


7.59 




5.0 


26.4 


33.6 


1928 


176 


7.57 




5.6 


29.5 


37.6 


2 142 


195 


7.56 




6.3 


33.1 


42.0 


2 404 


219 


7.54 




8.0 


41.6 


52.0 


1 940 


268 


7.52 




12.5 


63.7 


81.09 


4 342.35 


396.38 


7.32 


244.5 


5.9 


34.2 


44.2 


3 149 


258 


8.44 




7.1 


41.7 


53.5 


3 776 


308 


8.42 




8.0 


46.1 


50.4 


4 130 


338 


8.40 


273.0 


5.0 


33.0 


42.08 


3 779.25 


276.87 


9.48 




6.3 


41.4 


52.5 


4 745 


348 


9.51 




7.1 


46.6 


59.0 


5 290 


388 


9.48 




10.0 


64.9 


82.6 


7 154 


524 


9.31 


323.9 


5.6 


44.0 


55.97 


7 094.44 


438.06 


11.3 




7.1 


55.5 


70.4 


8 910 


549 


11.3 




8.0 


62.3 


78.0 


9 830 


616 


11.2 




10.0 


77.4 


98 


12 158 


750 


11.1 


355.6 


5.6 


48.3 


61.54 


9 425.72 


530.13 


12.4 




8.0 


68.6 


87.32 


13 195.12 


742.13 


12.3 




10.0 


85.2 


108.6 


16 223 


912 


12.2 




11.0 


93.5 


119.02 


17 684.91 


994.65 


12.2 




12.5 


106.0 


133.0 


19 820 


1 115 


12.2 


.406.4 


6.3 


62.2 


79.15 


15 841.84 


779.62 


14.2 




8.8 


86.3 


109.86 


21 719.76 


1 068.89 


14.1 




10.0 


97.8 


124.5 


24 475 


1 204.5 


14.0 




12.5 


121.0 


153.0 


30 020 


1 475.0 


14.0 
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ANNEX B 
{Clauses 1.1, 10 anJ 23.1.1) 

DIMENSIONS AND DESIGN PROPERTIES OF STEEL TUBES 



Outside 


Thickness 


Mass 


Area of 


Moment of 


Modulus of 


Radius of 


Diameter 






Cross-Section 


Inertia 


Section 


Gyration 


mm 


mm 


kg/m 


cm^ 


4 

cm 


cm^ 


cm 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


21.3 


1.8 


0.866 


1.10 


0.53 


0.50 


0.69 




2.0 


0.952 


1.21 


0.57 


0.54 


0.69 




2.6 


1.20 


1.53 


0.68 


0.64 


0.67 




3.2 


1.43 


1.82 


0.77 


0.72 


0.65 




4.0 


1.71 


2.17 


0.86 


0.81 


0.63 


26.9 


1.8 


1.11 


1.42 


1.12 


0.83 


0.89 




2.0 


1.23 


1.56 


1.22 


0.91 


0.88 




2.3 


1.40 


1.78 


1.36 


1.01 


0.87 




2.6 


1.56 


1.98 


1.48 


1.10 


0.86 




3.2 


1.87 


2.38 


1.70 


1.27 


0.85 




4.0 


2.26 


2.88 


1.95 


1.45 


0.82 


33.7 


2.0 


1.56 


1.99 


2.51 


1.49 


1.12 




2.3 


1.78 


2.27 


2.81 


1.67 


1.11 




2.6 


1.99 


2.54 


3.09 


1.84 


1.10 




3.2 


2.41 


3.07 


3.60 


2.14 


1.08 




4.0 


2.93 


3.73 


4.19 


2.49 


1.06 




4.5 


3.24 


4.13 


4.51 


2.68 


1.05 


42.4 


2.3 


2.27 


2.90 


5.85 


2.76 


1.42 




2.6 


2.55 


3.25 


6.46 


3.05 


1.41 




3.2 


3.09 


3.94 


7.62 


3.59 


1.39 




3.6 


3.44 


4.39 


8.33 


3.93 


1.38 




4.0 


3.79 


4.83 


8.90 


4.24 


1.36 




5.0 


4.61 


5.87 


10.45 


4.93 


1.33 




5.4 


4.93 


6.34 


11.38 


5.36 


1.32 


48.3 


2.3 


2.61 


3.32 


8.80 


3.64 


1.63 




2.6 


2.93 


3.73 


9.77 


4.05 


1.62 




2.9 


3.25 


4.14 


10.70 


4.43 


1.61 




3.2 


3.56 


4.53 


11.59 


4.80 


1.60 




3.6 


3.97 


5.05 


12.69 


5.25 


1.59 




4.0 


4.37 


5.57 


13.77 


5.70 


1.57 




4.9 


5.24 


6.64 


15.99 


6.63 


1.55 




5.0 


5.34 


6.80 


16.15 


6.69 


1.54 




5.6 


5.90 


7.51 


17.41 


7.21 


1.52 




5.9 


6.16 


7.86 


18.20 


7.54 


1.52 


60.3 


2.3 


3.29 


4.19 


17.65 


5.85 


2.05 




2.6 


3.70 


4.71 


19.64 


6.51 


2.04 




2.9 


4.11 


5.23 


21.59 


7.16 


2.03 




3.2 


4.51 


5.74 


23.47 


7.78 


2.02 




3.6 


5.03 


6.41 


25.87 


8.58 


2.01 




4.0 


5.55 


7.07 


28.15 


9.34 


2.00 




4.5 


6.19 


7.89 


30.9 


10.2 


1.98 




5.0 


6.82 


8.7 


33.48 


11.1 


1.96 




5.6 


7.55 


9.62 


36.36 


12.06 


1.94 




6.3 


8.39 


10.6 


39.8 


13.2 


1.92 
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Outside 


Thickness 


Mass 


Area of 


Moment of 


Modulus of 


Radius of 


Diameter 






Cross-Section 


Inertia 


Section 


Gyration 


mm 


mm 


kg/m 


4 

cm 


cm'* 


cm^ 


cm 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


76.1 


2.6 


5.24 


6.00 


40.57 


10.66 


2.60 




2.9 


5.75 


6.67 


44.74 


11.76 


2.59 




3.2 


6.44 


7.33 


48.78 


12.8 


2.58 




3.6 


7.11 


8.20 


54.01 


14.2 


2.57 




4.5 


7.95 


10.1 


65.12 


17.1 


2.54 




5.0 


8.77 


11.16 


70.87 


18.63 


2.52 




5.4 


9.42 


11.9 


75.4 


19.8 


2.52 




6.3 


10.8 


13.8 


85.8 


22.5 


2.48 




7.1 


12.1 


15.38 


92.50 


24.31 


2.45 


88.9 


2.9 


6.15 


7.83 


72.47 


16.30 


3.04 




3.2 


6.76 


8.62 


79.21 


17.8 


3.03 




4.0 


8.38 


10.7 


96.34 


21.7 


3.00 




5.0 


10.3 


13.2 


116.4 


26.2 


2.97 




5.4 


11.1 


14.0 


123.8 


27.8 


2.97 




5.6 


11.5 


14.65 


127.64 


28.72 


2.95 




6.3 


12.8 


16.2 


141.2 


31.8 


2.93 




8.0 


16.0 


20.32 


167.86 


37.76 


2.87 


101.6 


3.6 


8.70 


11.1 


133.2 


26.2 


3.47 




4.0 


9.63 


12.3 


146.2 


28.8 


3.45 




5.0 


11.9 


15.2 


177.5 


34.9 


3.42 


114.3 


3.2 


8.77 


11.16 


172.33 


30.15 


3.93 




3.6 


9.83 


12.5 


192.0 


33.6 


3.92 




4.5 


12.2 


15.5 


234.3 


41.0 


3.89 




5.4 


14.5 


18.5 


274.5 


48.0 


3.86 




6.3 


16.8 


21.2 


315.0 


55.1 


3.83 




8.0 


21.0 


26.3 


377.6 


66.0 


3.78 




8.8 


22.9 


29.15 


408.38 


71.46 


3.74 


127.0 


4.5 


13.6 


17.3 


325.3 


51.2 


4.33 




5.0 


15.0 


19.2 


357.1 


56.2 


4.32 




5.4 


16.2 


20.6 


302.0 


60.2 


4.30 


139.7 


3.6 


12.1 


15.38 


356.36 


51.02 


4.81 




4.0 


13.4 


17.04 


392.57 


56.20 


4.80 




4.5 


15.0 


19.1 


437.2 


62.6 


4.78 




5.0 


16.6 


21.2 


480.5 


68.8 


4.77 




5.4 


17.9 


22.8 


514.5 


73.7 


4.75 




6.3 


20.7 


26.3 


591.0 


84.7 


4.73 




8.0 


26.0 


32.5 


716.0 


103.0 


4.71 




10.0 


32.0 


40.73 


861.55 


123.34 


4.60 


152.4 


4.5 


16.4 


20.9 


572.2 


75.1 


5.23 




5.0 


18.2 


23.2 


629.5 


82.6 


5.21 




5.4 


19.6 


24.9 


674.5 


88.5 


5.20 


165.1 


4.5 


17.8 


22.7 


732.6 


88.7 


5.68 




5.0 


19.7 


25.1 


806.6 


97.7 


5.66 




5.4 


21.2 


27.1 


864.7 


105.0 


5.65 




6.3 


24.8 


31.4 


992.0 


120.0 


5.63 
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Outside 


Thickness 


Mass 


Area of 


Moment of 


Modulus of 


Radius of 


Diameter 






Cross-Section 


Inertia 


Section 


Gyration 


mm 


mm 


kg/m 


4 

cm 


cm'* 


cm^ 


cm 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


168.3 


4.0 


16.2 


20.64 


696.87 


82.81 


5.81 




4.5 


18.2 


23.2 


777.2 


98.4 


5.79 




5.0 


20.1 


25.7 


855.8 


102 


5.78 




5.4 


21.7 


27.6 


917.7 


109 


5.76 




6.3 


25.2 


32.1 


1053 


125 


5.73 




7.1 


28.2 


35.94 


1 169.66 


139 


5.70 




8.0 


31.6 


39.7 


1 288 


153 


5.69 




11.0 


42.7 


54.33 


1 688.60 


200.67 


5.58 


193.7 


5.0 


23.3 


29.6 


1320 


136 


6.67 




5.4 


25.1 


31.9 


1417 


146 


6.66 




5.9 


27.3 


34.8 


1536 


159 


6.64 




6.3 


29.1 


37.0 


1600 


165 


6.60 




8.0 


36.6 


46.3 


2 004 


207 


6.57 


219.1 


4.5 


23.8 


30.32 


1 746.18 


159.4 


7.59 




5.0 


26.4 


33.6 


1928 


176 


7.57 




5.6 


29.5 


37.6 


2 142 


195 


7.56 




6.3 


33.1 


42.0 


2 404 


219 


7.54 




8.0 


41.6 


52.0 


1940 


268 


7.52 




12.5 


63.7 


81.09 


4 342.35 


396.38 


7.32 


244.5 


5.9 


34.2 


44.2 


3 149 


258 


8.44 




7.1 


41.7 


53.5 


3 776 


308 


8.42 




8.0 


46.1 


50.4 


4 130 


338 


8.40 


273.0 


5.0 


33.0 


42.08 


3 779.25 


276.87 


9.48 




6.3 


41.4 


52.5 


4 745 


348 


9.51 




7.1 


46.6 


59.0 


5 290 


388 


9.48 




10.0 


64.9 


82.6 


7 154 


524 


9.31 


323.9 


5.6 


44.0 


55.97 


7 094.44 


438.06 


11.3 




7.1 


55.5 


70.4 


8 910 


549 


11.3 




8.0 


62.3 


78.0 


9 830 


616 


11.2 




10.0 


77.4 


98 


12 158 


750 


11.1 


355.6 


5.6 


48.3 


61.54 


9 425.72 


530.13 


12.4 




8.0 


68.6 


87.32 


13 195.12 


742.13 


12.3 




10.0 


85.2 


108.6 


16 223 


912 


12.2 




11.0 


93.5 


119.02 


17 684.91 


994.65 


12.2 




12.5 


106.0 


133.0 


19 820 


1 115 


12.2 


406.4 


6.3 


62.2 


79.15 


15 841.84 


779.62 


14.2 




8.8 


86.3 


109.86 


21 719.76 


1 068.89 


14.1 




10.0 


97.8 


124.5 


24 475 


1 204.5 


14.0 




12.5 


121.0 


153.0 


30 020 


1 475.0 


14.0 



In case of dispute in interpretation, English version of this standard shall be authentic. 
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^) ^T%^ -^ ^Rkll 152.4 ftrft. % ^?TT!: cr«TT 168.3 fimt. cf^ cfSTT ^T^ ^^TRT 168.3 iwt. % ^Jt^T ^' ?nfiM 
■^ ^ t; 3|tT 

■^ fKi ti 

snfij^sft 4200 : 1991 ^5TKI #T ^ ^FTTcT HPd+TlJ., ^^^S^ aftr y1cH<r^d - STFTFT 3|k ^TO ^ "3% ^jfe qMI 
#T?T 1775 : 1964 ^Tffer, ■H'<^HkH<*, ^'^IPHild aftl yiHM ^t^' % fcTC; fFTTcT Hfd<*TiJ., fllfe^ ^?f?«TH ?KI 

^ TTH^ T^' ^ Tofe ^(llftd t' f^H% sr^^TR f^#cn ^ ""J^cfM ^^ ^^rtFT 3T8M STT^ ^ WT^ ^ d<+Hl*1 ^H<+|(1 

^ STP^ ^^ Ftiti yiyPi* ^ sr^'er ^ t? ^41 •^.s %^ 't^ ti 

^ PdR^d ^^ % %T3; % fH TTPraT ^' %?ft 3^^ f^^tW ^ "qioT^ %^ TT^n t ^ ^^ eft "qftSFT ^ Po|!^<rlNU| % 
4P<u|W ^ ^?Tf^ ^ 3Hc|<h1cj,h ITT TjiipTT ?KI "3M sfRrfT ttpt ^ STlfiJ^ 2 : 1960 '^WMT?q^ TTpff % i^u|fc*,H r^i^ 
fWT ( J^Rffm) ' % 3T^?TR ""pJlffecT ^^ f^ ^mj;! ""jyiffecf TTT^ ^' T# Tpr ^«fe T«fPTf ^ ^SW ^cHt # ^ f^RRt 



(Continued from second cover) 

f) Tolerances on thickness of tubes above 152.4 and upto 168.3 mm and those of the above 168.3 mm 
outside diameter have been included; and 

g) Test requirements for distance between paltens in flattening test modified. 

This standard is intended to cover the requirements for such steel tubes which do not require pressure testing. 
In the formulation of this standard, assistance has been derived from the following publications: 

ISO 4200 : 1991 'Plain end steel tubes, welded and seamless — General tables of dimensions and masses per 
unit length', issued by the International Organization for Standardization 

BS 1775 : 1964 'Steel tubes for mechanical, structural and general engineering purposes', issued by the British 
Standards Institution 

This standard contains clauses, which require the purchaser to supply certain technical information at the time of 
enquiry or placing orders. The relevant clauses have been listed in Annex A. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 
'Rules for rounding off numerical values (revised)'. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
'BIS Catalogue' and 'Standards : Monthly Additions' . 
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